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Ha npHMepe 4 bhaob Ixodes (s. str.) h 3 bhhob Dermacentor noKa3aHO, *ito TaKOH Ka^ecTBeHHbiH 
noKa3aTejib, KaK cJjopMa maTOCOMbi, c noMombio MeTOflOB reoMeTpH^ecKOH Mop<$>OMeTpHH MoaceT 
6biTb onncaH KOJiH^ecTBeHHO h o6pa6aTbiBaTbcn CTaHnap th biMH CTaTHCTH^ecKHMH MeToaaMH. 
3Ha^eHHH F-KpHTepHH OTpa^aioT CTeneHb pa3Jin^HH Mexcay BnaaMH. y bhbob, Meacay KOTopbiMH 
He Ha6jnoflaeTCfl xnaTyca no (£>opMe rHaTOCOMbi, pa3JiH^HH MoryT HHBenupoBaTbCH 3a c^ieT H3MeH- 
tiHBOCTH, CBH3aHHOH c pa3MepaMH oco6eH. 

JlaHHan pa6oTa npouoJDKaeT uhkji cTaTen no Hcnojib30BaHHio mctouob reoMeTpnqe- 
ckoh Mop^OMeTpnn b H 3 y*ieHHH H3MeH*iHBOCTH (JjopMbi opraHOB TBep^oro CKeneTa 
y mccoflOBbix Kjiemen. HaMH Bujih npoaHaJiH3HpoBaHbi OHToreHeTHqecKne H 3 MeHeHHH 
(JjopMbi maTOCOMbi y qeTbipex bhuob Ixodes (Bojiuht, llaBJiHHOB, 1994), a Taicxce 3aBH- 
CHMocTb ee $opMbi ot oBiuhx pa3MepoB ocoGeii y Tpex bhuob Dermacentor (Bojiuht, 
llaBJiHHOB, 1995). B HacroniueM cooBiuchhh oficyxcuaeTcn cncTeMaTHqecKHH acneKT 
HCn 0 JIb 30 BaHHH 3THX MeTOUOB. 

npH onncaHHH bhuob Kjieiuen, cocTaBJieHHH unarH030B h KjnoqeH qacTO b Ka^iecTBe 
OCHOBHOH XapaKTepHCTHKH HCnOJIb3yeTCH (})OpMa TOH HJIH HHOH MOp^OJIOmqeCKOH 
CTpyKTypbi. OuHaKO npn BH3ya jibhom conocTaBJieHHH $opMbi opraHa peaJibHoro 
oB-beKTa c ee cjiOBecHbiM onncaHHeM pemeHHe MoxceT He SbiTb 0UH03Ha*iHbiM, ocoBemio 
y nojiHMop^Hbix bhuob c BojibiiiHM pa3MaxoM H 3 MeHqHBOCTH. reoMeTpHqecKan MOp^JO" 
MeTpnn no3BOJineT npHMeHHTb Rim aHaJiH3a TaKHx npH3HaKOB KOJiHqecTBeHHbie 
MeToubi. 

B uaHHOH pa6oTe Ha npHMepe $opMbi maTOCOMbi npoBeueH aHaJiH3 MexcBHuoBbix 
pa3jmqHH HecKOJibKHx bhuob Ixodes h Dermacentor Ha Bcex $a3ax OHToreHe3a. Ilpn 
3 tom pemaJiHCb use 3aua™: ouemca npHMeHHMocTH reoMeTpnqecKOH Mop^OMeTpHH 
npn pemeHHH KjiaccH^HKaunoHHbix 3aua*i h aHaJiH3 B03pacTH0H uHHaMHKH Mexc- 
BHUOBblX pa3JIHqHH. 


MATEPHAJI H METOUHKA 

IIo BHuaM poua Ixodes (/. ricinus , I. persulcatus, L laguri, L redikorzevi) ncnojib- 
30BaHbi Te xce nepBHqHbie uaHHbie, ^to h npn H3y*ieHHH oHToreHeTHqecKon H3MeHqH- 
bocth (JjopMbi rHaTOCOMbi (Bojiuht, naBJiHHOB, 1994). MeTouHKa H 3 MepeHHH onncaHa 
TaM xce. 1 y bhuob poua Dermacentor (D. reticulatus , D. marginatus, D . silvarum) $opMa 
maTOCOMbi (cBepxy) 3auaBaJiacb chctcmoh to^ck, KoopuHHaTbi kotopmx hcxouho 


1 B aaHHOH daTbe npn ne^aTH aonymeHa one^aTKa: Ha pnc. lc He OTMe^eHbi to^ikh, KoopanHa- 
TaMH KOTopbix 3aflaBajiacb c£>opMa rHaTOCOMbi. HyMepaunn To^eK npnBoaHTCH b HacTonmen pa6oTe. 
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Phc. 1. CxeMHi CTpoeHHH maTOCOMti (He b MaciiiTaGe). 

a —Ixodes (s. str.) (cHH 3 y); 6 — npeHMarHHanbHbix $a3 He - HMaro Dermacentor (cBepxy); uh^pm — to^ikh, 
KoopjxHHaiaMH Karopbix 3aaaBanacb $opMa rHaiocoMbi. 

Fig. 1. The scheme of gnathosoma (without scale). 

onpe^enHjiHCB c noMombio OKyjrapHOH ceTKH Ha MHKpocKommecKHx npenapaiax 
ocoGeii flM jih^hhok h hhm$ h npenapaiax rHaiocoMbi HMaro. Blijio H3MepeHO no 
13-15 3K3. Bcex $a3 h nonoB .ujih Kaxc,aoro BH.ua. 

IIojiyqeHHbie .uaHHbie npHBO,UHjiHCb k ojmoMy MaciirraSy. Ha phc. 1 npHBe^eHti 
cxeMbi cTpoeHHH maTocoMbi y Ixodes (s. str.), a TaKxce y npeHMarHHaJibHbix $a3 h 
B 3pocnbix Dermacentor , Ha KOTopbix OTMe^eHbi to^kh, Koop,UHHaTaMH kotopmx 3a.ua- 
Banacb $opMa 3Toro opraHa. Kaic Mbi yxce yKa3bmaJiH paHee (Bojiijht, IlaBJiHHOB, 1994), 
O.UHO H3 OCHOBHbIX TpeSOBaHHH MeTOflOB reOMdpHtieCKOH MOp(J)OMeTpHH - TOMOJIOrHH 
h paBHoe KOJiH^ecTBO TO*ieK, onHCbmaioiuHx $opMy opraHa y Bcex aHajiH3HpyeMbix 
ocoSeii. OcHOBHoe ounniHe $opMbi rHaiocoMbi y npeHMarHHaJibHbix $a3 Dermacentor 
ot TaKOBOH y HMaro - HajiHrae pe3KHx naiepaJibHbix BbicTynoB Ha ocHOBaHHH. 
Hapnc. 1, 5noKa3aHO, mo BepniHHa stoto jiaiepaJibHoro Bbiciyna y jih^hhok h hhm$ 
o6o3Ha^ieHa KaK TO*nca 14. PaHee (Bojiuht, IlaBJiHHOB, 1995) npn H 3 ymHHH H3MeH- 
iihbocth $opMbi rHaiocoMbi y HMaro mm onncbmajiH ee nocpe^CTBOM 13 To*ieK, b .uaH- 
hom ace cnyqae y B3pocjibix Dermacentor HaM npHinnocb bbccth .uonojiHHTejibHyio 
To*ncy Ha cepeflHHe JiaiepaJibHoro Kpan ocHOBaHHH rHaiocoMbi (pnc. 1, e). AHaJiornqHO 
y jiHtiHHOK h hhm(J) npHimiocb BBecTH TO*ncy 7, y HMaro o6o3Ha^aiomyK) BepniHHy 3y6ua 
Ha II tuieHHKe najibn. TaK KaK TaKOH 3y6eu y npeHMarHHaJibHbix $a3 OTcyTCTByeT, 
Mbi 3a,UaBaJIH KOOpjJHHaTbl BblMbllHJieHHOH TO^KH, HO flJIH Toro mo6bI OHH He BJIHHJIH 
Ha H3MeHeHHH $OpMbI, 3 Ha*ieHHH 3THX KOOpflHHaT 6bIJIH HCH 3 MeHHbI flJIH BCeX 0 C 06 eH 
JjaHHOH (J)a3bl H BH.ua. 

B ynoMHHyTOH Bbirne pa6oie HaMH 6biJio noKa3aHO, mo pa3Hbie pa3MepHbie Kjiaccbi 
nojiOB03peJibix caMijOB h caMOK H3ymHHbix bh^ob Dermacentor ounmaiOTCH no $opMe 
THaTOCOMbl. ^TOSbl HCKJUO*IHTb BJIHHHHe .UaHHOTO ^aKTOpa npH CpaBHeHHH MCJKBH.UOBOH 
H3MeHtiHBOCTH $opMbi, H3MepeHHH rHaiocoMbi 6biJiH npoBe,ueHbi Ha npenapaiax ocoGeii 
Kaxcjioro BH.ua c 6 jih3Khmh pa3MepaMH Tejia. 
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CpaBHeHHe $opMbi maTocoMbi npoBOjuuiocb Mexc,uy BH^aMH BHyipH Kaxcaoro po,aa 
flJIH COOTBeTCTByiOlUHX $a3 H IIOJIOB. 

C noMomtio nporpaMMti TPSRW (Rohlf, 1993) <}>opMa rHaiocoMbi 6bijia „pa3JioxceHa” 
Ha He3aBHCHMbie cocraBJiniomHe, Ha3bmaeMbie OTHocHTenbHbiMH TpaHccJjopMauHHMH 
(relative warps - RW), b npocipaHCTBe kotopwx KoopjtfiHaTbi oG'beKTOB hmciot npHSjiH- 
3HTenbHO TOT Hce CMbICJI, ^TO H B ! IipOCTpaHCTBe TJiaBHblX KOMnOHeHT. Ecjih B npeflbl- 
ayiUHx pa6oTax npn H3yneHHH oHToreHeTHnecKOH hsmch^hbocth mh aHaJiH3HpoBanH 
nojioxceHHe oB^cktob b npocTpaHCTBe nepBbix flByx OTHOCHTenbHbix TpaHc<J>opMauHH 
(Bojhtht, IlaBJiHHOB, 1994, 1995), to b jjaHHOM cnynae 6 mjih b3hth BOceMb nepBbix RW. 
B nocneayiomeH o6pa6oTKe KoopaHHaTbi ocoGeii no Kaxcaoii aaHHOH RW Hcnojib 30 BaHbi 
KaK OT,ueJibHbie KOJinnecTBeHHbie npH3HaKH. BbiGopKH (onpeaeneHHbie $a3bi h non Kaac- 
noro BHaa) cpaBHHBaJiHCb c noMombio aHCKpHMHHaHTHoro aHajiH3a (peajiH30BaHHoro 
b naneTe SPSS/pc+). OGmeii Mepoii cxoncTBa cjiyacHji MHoroMepHbiH F-KpHTepHH 
(KoppeKTHocTb o6ecneneHa paBeHCTBOM oG'beMOB bmGopok). KpoMe Toro, npoBOOTJiacb 
BH3yaJibHan oueHKa pacnpeneneHHH ocoGeii b npocTpaHCTBe nepBbix £Byx KaHOHHne- 
ckhx nepeMeHHbix, no3BOJi5noman cynHTb o xapaKTepe h cTeneHH cTpyKTypHpoBaH- 
hocth aHajiH3HpyeMoro pa3Hoo6pa3HH. 

PE3YJIBTATH 

Ha phc. 2, a, 6 noKa3aHO pacnpeaeJieHHe jihijhhok 4 bh^ob Ixodes b npocTpaHCTBe 
KaHOHHnecKHx nepeMeHHbix. KaK bh^ho, HaHSonee cnenH^nqHa $opMa maTocoMbi 
y jih^hhok /. persulcatus, neMy cooTBeTCTByiOT HaHSojibiune 3 HaneHHH F-KpHTepHH 



Phc. 2. PacnpeaeneHHe jih^ihhok 4 bheob Ixodes (s. str.) b npocxpaHCTBe KaHOHH^ecKHx nepeMeHHbix. 


no OCH a6cimcc “ 3HayeHHfl I J^HCKpHMHHaHTHOfi (JjyHKIIHHJ no OCH OpflHHai: C — II, 5 — III JQHCKpHMHHaHTHbl6 
(JjyHKimH; towkh — L ricinus; KpecraKH — L persulcatus; rpeyroJibHHKH — L laguri; KBanpaTbi — L redikor - 
zevi; KpyxcKH BHyipn oSnacTen pacnojioxceHHH Kaxcnoro BHj^a — nojioxceHHe ueHipoHflHOH KOH^HrypaijHH. 

Fig. 2. Distribution of larvae of 4 Ixodes (s. str.) species in a space of canonical variable values. 
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F-fCpHTepHft BeJIH^MHUL paaiDrTqMH (JjOpMM maTOCOKU M&XJ3J BHA&UM 

Ixodes (s. str.) 

F-criterium of gnathosoma shape differences in species of Ixodes (s. strj 


Bha 

I. ricinus 

I. persulcatus 

I. laguri 

2. persulcatus 

I. laguri 

JIh^ihhkh 

46.4 

20 

50.8 


I. redikorzevi 

20 

47 

12.9 

I. persulcatus 

I. laguri 

HHM(£)bI 

22.4 

6.9 

8.8 


I. redikorzevi 

7.7 

11.5 

1.4 

I. persulcatus 

I. laguri 

CaMKH 

31.7 

40 

23.8 


I. redikorzevi 

45.4 

14.3 

3.9 

L persulcatus 

I. laguri 

CaMijbi 

472 

21.2 

558.8 


I. redikorzevi 

18.6 

488 

7.2 


46-50 (cm. TaSjiHuy). 3 tot bha h npo^ne pacxoaHTCH rjiaBHMM o6pa30M no 3Ha*ieHH5iM 
nepBOH KaHOHHqecKOH nepeMeHHon. OopMa maTOCOMbi jih^hhok 1 . ricinus OTjnmaeTcn 
ot TaKOBOH jih^hhok 2. laguri h 2. redikorzevi no 3 Ha^eHHHM 2-n nncKpnMnHaHTHon 
(fryHKUHH, Toraa KaK rbsl nocjiejjHnx BHjja pa3,ueJieHbi xnaTycoM no 3-n nepeMeHHon 
(pnc. 2, 6). 3Ha^eHH5i F ann jih^hhok sthx bh^ob coeraBJiniOT 13-20 (cm. Ta6Jinny). 

KoppejinnnoHHbin aHajiH3 noKa3aJi, *ito c 1-n KaHOHnqecKon nepeMeHHon CKop- 
peJinpoBaHa nepBan OTHOcmejibHan TpaHC^opMannn (RW1), co BTopon nncKpnMHHaHT- 
hoh (fryHKimen - RW5 n RW6, c TpeTben - RW4. C sthmh oTHocnTejibHbiMn TpaHC<i>op- 
ManHflMH 0Ka3biBai0TC5i CBH3aHHbiMH to^kh, xapaKTepn3yiomne <J>opMy aypnKyji (3-5), 
nponopnnn I qjieHHKa nanbn (6-8), (JjopMy ocHOBaHnn maTOCOMbi (2, 25) n $opMy 
rnnocTOMa ( 10 , 22). 

Ha 3TOM OCHOBaHHH KapTHHa BbIHBJieHHbIX pa3JlHqHH MOXCCT 6bITb npenCTaBJieHa 
b cneayiomen 4>opMe. JInqnHKn 2. persulcatus HanSonee oTJinqaiOTCH no (JjopMe 
rnnocTOMa n ocHOBaHnn maiocoMbi, a TaKJKe nojiox<eHneM BepmnHbi aypnKyji. JlnqnH- 
kh 2. ricinus OTJinqaioTCH ot jih^hhok 2. laguri n 2. redikorzevi mnpnHon ocHOBaHnn 
maiocoMbi, $opMon aypnKyji n nponopnnnMn I qjieHHKa nanbn, Toraa KaK nocjiejiHne 
nBa BHna Mexcny co6on oTJinqaioTCH uinpnHon OCHOBaHHH maTOCOMbi. 

Ha pnc. 3 noKa3aHo pacnpeneneHne hhm(}) 3thx x<e bh^ob b npocrpaHCTBe 1-n n 
2-n KaHOHnqecKHx nepeMeHHbix (cxonHoe pacnpeneneHne nonyqeHO hjih ocTaJibHbix 
ocen, noaTOMy jijih skohomhh MecTa sth cKaTTep-nnarpaMMbi mm He npnBOjWM). 
H3 pnc. 3 bhjjho, mo hhm^)m 2. persulcatus n 2. ricinus pa3neJieHbi xnaTycoM, Torna KaK 
hhm4)m nByx npyrnx bhjiob 3aHHMaiOT npoMexcyTO^Hoe nojioxceHne Mexcny hhmh h 
npaKTnqecKH He OTJinqaioTCH Mexcay co6on. 

3Ha^eHH5i F-KpHTepnn jijih hhm$ (cm. TaSjinny) noKa3MBaiOT, mo otjhhihh $opMbi 
maTOCOMbi Ha stoh $a3e 3Ha*MTeJibHO MeHbine, *ieM y jih^hhok. PaHee c noMombio 
nporpaMMbi GRF HaMn 6 mjio noKa3aHO (Bojiuht, IlaBJiHHOB, 1994), mo MexcBnaoBan 
H3MeHqnBOCTb (fcopMbi rHaTocoMbi y hhm$ 3thx BHflOB Hnxce, qeM Ha apyrnx 4>a3ax. 
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Phc. 3. PacnpefleJieHHe hhm$ 4 bh^ob Ixodes (s. str.) b npocTp&HCTBe KaHOHH^iecKHx nepeMeHHbix. 

06o3Ha^eHHH, KaK Ha pwc. 2. 

Fig. 3. Distribution of nymphs of 4 Ixodes (s. str.) species in a space of canonical variable values. 


Phc. 4. PacnpeaeJieHHe caMOK 4 bhaob Ixodes (s. str.) b npocTpaHCTBe KaHOHHtiecKHx nepeMeHHbix. 

06 o 3 Ha^eHHH, KaK Ha puc. 2 . 

Fig. 4. Distribution of females of 4 Ixodes (s. str.) species in a space of canonical variable values. 


Pa3JiHqHH (JjopMLi 3Toro opraHa y hhm$ CBH3aHti b ochobhom c ToqKaMH, xapaKTepn- 
3yiomHMH $opMy rnnocTOMa h .nJiHHy aypHKyn. 

OopMa THaTocoMbi y caMOK HccJieaoBaHHbix bhaob Ixodes 6oJibine Bcero otjih- 
qaeTCH no 1-h h 2-h KaHOHHqecKHM nepeMeHHbiM (pnc. 4). B rslhhom cnyqae Han6oJib- 
inne OTJiHqHH Ha6jno,aaiOTCH y /. ricinus, Tor,aa KaK ouinqnH 3 apyrHx bh^ob MeHbine. 
IIo F-KpHTepmo CTeneHb oTJinqHH $opMbi maiocoMbi caMOK 6oJibine, qeM y 
o^HaKO b cpe^HeM MeHbine, qeM y jimuhok (cm. TaSjinuy). IIo 2-h KaHOHHqecKOH 
nepeMeHHOH /. persulcatus h /. laguri pa3,aejieHbi xHaiycoM, b to BpeMH KaK caMKH 
/. redikorzevi no $opMe rHaiocoMbi 3aHHMaiOT npoMexcyioqHoe nonoxceHHe Mexcjay 
3Thmh BHjaaMH. KaK yxce 6biJio OTMeqeHO, 1-n nepeMeHHan CBH3aHa c ToqKaMH, xapaK- 
TepH3yiomHMH $opMy mnocTOMa h ocHOBaHHH rHaiocoMbi, a TaKxce nojioxceHHe 



Phc. 5. PacnpeaeJieHHe caMijOB 4 bhaob Ixodes (s. str.) b npocTpaHCTBe KaHOHH^ecKHx nepeMeHHbix. 

06o3Ha*ieHHH, KaK Ha pwc. 2. 

Fig. 5. Distribution of males of 4 Ixodes (s. str.) species in a space of canonical variable values. 


296 



Phc. 6. PacnpeaejieHHe jih^hhok 3 bhaob Dermacentor b npocTaHCTBe KaHOHH^ecKHx nepeMeHHbix. 

no OCH abCIJHCC — 3Ha^eHHH I JJHCKpHMHHaHTHOH (JjyHKUHHj no OCH OpflHHai — II flHCKpHMHHaHTHOH (J)yHKIJHHj 
ToqKH — D. marginatus; KpeciHKH — D. silvarum ; ipeyroJibHHKH — D. reticulatus; KpyxcKH — ixeHrpoHHHbie 
KOH(J)Hrypai^HH flJifl Kaxcuoro BH^a; ijHifcpbi — 3Ha^eHHH F-KpniepHH, noKa3biBaioiUHe crenenb pa3J»mHH Mexc/jy 

COOTBeTCTByiOII^IMH BHflaMH. 

Fig. 6. Distribution of larvae of 3 Dermacentor species in a space of canonical variable values. 

BepniHHbi aypHKyn, Toraa KaK 2 -h nepeMeHHan cKoppejinpoBaHa c TonicaMH 4 , 5, 12 
(4>opMa aypHKyn h umpHHa ranocTOMa). 

XapaKTep pacnpefleneHHH caMijOB yica3aHHbix bh^ob b npocTpaHCTBe 1 -h h 2-h 
K aHOHHqecKHx nepeMeHHbix (pnc. 5) npexc^e Bcero OTjmqaeTCH nonoxceHHeM caMijOB 
I. persulcatus. 3HaneHHH F-KpHTepHH b xtaHHOM cnynae Ha nopn^oK Bbime, neM y apy- 
mx bh,uob (cm. Ta6jiHity). TaKHe pe3KHe ouinqnH $opMbi rHaiocoMbi y caMijOB 3Toro 
BH.ua o6ycjiOBJieHbi <J)opMOH 3a«Hero icpan ocHOBaHHH rHaiocoMbi (to^kh 2 , 25). CaMijbi 
/. ricinus OTflejieHbi xnaiycoM ot flByx .upyrHx bh^ob no 2-fi .ijHCKpHMHHaHTHOH 



Phc. 7. PacnpeneneHHe hhm<£ 3 bheob Dermacentor b npocTpaHCTBe KaHOHH^ecKHx nepeMeHHbix. 

06 o 3 Ha^eHHfl, KaK Ha pnc. 6. 

Fig. 7. Distribution of nymphs of 3 Dermacentor species in a space of canonical variable values. 
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Phc. 8. PacnpeaeJieHHe caMOK 3 bhjjob Dermacentor b npocTpaHCTBe KaHOHH^ecKHx nepeMeHHbix. 

06o3Ha^eHHH, KaK Ha pnc. 6. 

Fig. 8. Distribution of females of 3 Dermacentor species in a space of canonical variable values. 

(JjyHiojHH, Tor.ua KaK o6jiacTH pacnpeueneHHH caMijOB /. laguri h I. redikorzevi nepeKpti- 
BaiOTCH. 3Ha^eHHH 3-H UHCKpHMHHaHTHOH (JjyHKItHH UJIH BCeX BHUOB O^CHb 6JIH3KH. 
HaH60Jiee BbICOKHe K03({)({)HUHeHTbI KOppeJIHIJHH CO 2-H UHCKpHMHHaHTHOH (JjyHKUHeil 
uaioT RW1 h RW3, mo 03HaqaeT, ^to caMijbi /. ricinus h I. laguri oTJmqaioTCH (Jjopmoh 
OCHOB aHHH THaTOCOMbl H (J)OpMOH THIIOCTOMa, TOrua KaK 4)0pMa THaTOCOMbl CaMUOB 
/. redikorzevi 6uH^ce k TaKOBOH /. laguri . 

Ha pHc. 6. noKa3aHO pacnpeueneHHe jimtohok 3 bhuob Dermacentor b npocrpaHCTBe 
KaHOHHqecKHx nepeMeHHbix. H3 pnc. 6 bhuho, ^to, BO-nepBbix, rpynnbi jih^hhok 
Kaxcuoro BHua pa3ueneHbi 3HawrejibHbiMH xnaiycaMH, BO-BTopbix, cieneHb pa3JiHqHH 
(J)OpMbI THaTOCOMbl MOXCHO KOJIHqeCTBCHHO OlteHHTb C nOMOIUblO F-KpHTepHH, 3HaqeHHH 
KOTOpOrO npHBeueHbl Ha TOM ace PHC. 6. C 1-H H 2-H UHCKpHMHHaHTHbIMH (JjyHKIJHHMH 
CKoppeJiHpoBaHbi RW1, RW2 h RW3, c KOTopbiMH, b cboio o^epeub, cKoppeJiHpoBaHbi 
to^kh, onpeueJiHioume $opMy OCHOBaHHH THaTocoMbi (2, 3, 14) h $opMy nanbn ( 6 , 8, 
10). To ace mo;kho cKa3aTb h o <J)opMe THaTocoMbi hhm<J) (phc. 7). 

3Ha^eHHH F-KpHTepHH noKa3biBaioT, mo pa3JiHqHH b $opMe THaTocoMbi y hhm<J) 
6ojibine, qeM y jih^hhok. CTeneHb pa3JuniHH (JiopMbi THaTocoMbi y caMOK sthx ace bhuob 


Jl 



Phc. 9. PacnpeneneHHe caMiiOB 3 bheob Dermacentor b npocTpaHCTBe KaHOHH^ecKHx nepeMeHHbix. 

06o3Ha^eHHH, ksk Ha pnc. 6. 

Fig. 9. Distribution of males of 3 Dermacentor species in a space of canonical variable values. 
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(phc. 8) MeHbine, qeM y hhm<Jj h flaate jihahhok. Ha 3HaqHTenbHOM paccTOHHHH 
b npocTpaHCTBe KaHOHHqecKHx nepeMeHHbix pacnojioateHbi caMKH D. (s. str.) reticulatus , 
Tor^a KaK caMKH flByx bhaob noflpofla Serdjukovia flaate He pa 3 fleJieHbi xnaTycoM. 
AHaJIH3 KOppeJIHUHH flHCKpHMHHaHTHbIX (JjyHKflHH H OTHOCHTeJIbHbIX TpaHCtJjOpMaiJHH H 
COOTBeTCTBeHHO CBH3aHHbIX C HHMH TOAeK, OnHCbIBaiOmHX (J)OpMy THaTOCOMbl, noKa3aji, 
ato caMKH D. reticulatus OTJumaioTCH ajihhoh KopHya h (Jjopmoh 3y6ua Ha II qjieHHKe 
najibn, Torfla KaK flBa flpyrnx BHfla Meatfly co6oh Gojibine OTJiHqaiOTCH (Jjopmoh najibn. 
AHajiorHqHbiH xapaKTep HMeeT pacnpeflejieHHe caMijOB Tpex bhaob Dermacentor 
(pnc. 9), oflHaKO b flaHHOM cjiyqae CTeneHb pa3JinqHH (JjopMbi rHaiocoMbi y D. margina - 
tus h D. silvarum HecKOJibKo Bbirne. CaMijbi D. reticulatus OTjmqaioTCH ajihhoh KopHya h 
(Jjopmoh 3y6ua Ha II qjieHHKe najibn, a caMijbi D. marginatus h D. silvarum oTJinqaioTCH 
Meatfly coGoh ajihhoh 3y6fla Ha II qjieHHKe najibn h (Jjopmoh jiaTepaflbHoro Kpan ocho- 

B3HHH THaTOCOMbl. 


OECyjKflEHHE PE3yJIbTATOB 

IIojiyqeHHbie flaHHbie noKa3bmaiOT, ato TaKOH KaqecTBeHHbiH npH3HaK, KaK (JjopMa 
KaKOH-jiH6o Mop(})OJiorHqecKOH CTpyKTypbi, c noMombio nporpaMMbi TPSRW pa3JioateH 
Han Ha KOJiHqecTBeHHbie He3aBHCHMbie cocraBJiHiomHe (oTHOCHTejibHbie TpaHC<JjopMa 
Ahh), MoateT 6bHb npoaHajiH3HpoBaHa c noMombio CTaHflapTHbix CTaTHCTHqecKHx mcto 
flOB. B pe3yjibiaie flHCKpHMHHaHTHoro aHajiH3a mm nojiyqaeM pacnpeflejieHHe o6i>eK 
tob, no KOTopoMy MoatHo cyflHTb, BO-nepBbix, o HajinqHH xnaiyca no (JjopMe KaKoro 
jih6o opraHa Meatfly H3yqaeMbiMH coBOKynHocTHMH, bo-btopmx, c noMombio F-KpHTe 
pHn KOJiHqecTBeHHO OfleHHBaTb CTeneHb pa3jmqHH. 

IIojiyqeHHbie pe3yjibTaTM no3BOJiHiOT cflenaTb bmboa, ato CTeneHb otjihahh Meatfly 
BHflaMH oflHoro noflpofla Ixodes (s. str.) no (JjopMe rHaTocoMbi oqeHb 6flH3Ka k TaKOBOH 
Meatfly BHflaMH noflpofla Serdjukovia. CTeneHb MeatBHflOBbix pa3JiHqHH Meatfly nofl- 
poflaMH pofla Dermacentor 3HaqHTejibHO Bbirne. Bee sto cnpaBeflJiHBO ajih npeHMarn- 
HajibHbix $a3 h caMOK H3yqeHHbix bhaob Ixodes , Torfla KaK otjihahh caMijOB I. persul- 
catus no (JjopMe rHaTocoMbi Ha nopnflOK Bbirne TaKOBbix Meatfly flpyrHMH BHflaMH h 
flaate noflpoflaMH Dermacentor. HanGojibniHe pa 3 JinqHH b (JjopMe rHaTocoMbi y Tpex 
npoaHajiH3HpoBaHHbix bhaob Dermacentor HaGjnoflaioTCH Ha (J>a3e hhm(Jjm, HaHMeHb- 
mne - Ha (J)a3e HMaro; pa 3 JiHqHH b (JjopMe rHaTocoMbi Meatfly flByMH noflpoflaMH 3 Haqn- 
TejibHO Bbirne, qeM Meatfly BHflaMH oahoto noflpofla. 

Ha pa3Hbix (Jja3ax OHToreHe3a H3yqeHHbix bhaob Ixodes HanGojiee OTjiHAHbiMH 
no (JjopMe rHaTocoMbi 0Ka3breai0TCH oco6h to oahoto, to flpyroro BHfla. TaK, Ha jihah- 
hoahoh $a3e h Ha (J)a3e HMaro y caMijoB HaHGojibiiiHM xnaTycoM oTfleneHM ocoGh 
I. persulcatus, y caMOK HanGojibniHe otjihahh no (JjopMe rHaTocoMbi HaGjnoflaiOTCH 
y I. ricinus , Torfla KaK I. laguri h L redikorzevi no 3 TOMy npH3HaKy pa 3 fleJieHbi xnaTycoM 
TOJIbKO Ha $a3e JIHAHHKH. TaKHM 06pa30M, MOp<JJOJIOTHqeCKHe HHBepCHH, Ha6jno- 
AaeMbie b OHToreHe3e mhothx bhaob Ixodes (s. str.) (<J>HjiHnnoBa, 1984, 1985), cbohct- 

BeHHbl H (})OpMe THaTOCOMbl. 

CTeneHb pa3JiHAHH (JjopMbi rHaTocoMbi H 3 MeHneTcn ot (Jja3bi k (Jja3e, ho KaKOH-jinGo 
oGmeii TeHfleHflHH ee yBejmqeHHH hjih yMeHbineHHH b nponecce OHToreHe3a He HaGjno- 
flaeTcn. PaHee (OHjmnnoBa, flpyroBa, 1985; Bojiijht, 1990, 1991) HeoflHOKpaTHO OTMeqa- 
Jiocb, ato pa3Max BHyTpHBHflOBOH H3MeHAHBOCTH pa3MepoB pa3JiHqHbix CTpyKTyp 
yBejiHqHBaeTcn ot (Jja3bi k (Jja3e h oGmaho Gojibine y caMijOB, qeM y caMOK. IIoaTOMy 
b KaatflOM KOHKpeTHOM cjiyqae hcoGxoahmo yqHTbreaTb B03MoatHoe bjihhhhc yBejmqe- 
hhh flHcnepcHH npH3HaKa Ha CTeneHb ero MeatBHflOBbix pa3JmqHH. OqeBHflHO, ato 
I. ricinus h I. persulcatus Ha Bcex (Jja3ax pa3flejieHbi TaKHMH xnaTycaMH, ato bjihhhhc 
BHyTpHBHflOBOH H3MeHqHBOCTH BpHfl JIH CKaateTCH Ha BHflOBOH flHaTHOCTHKe (nOflAepK- 
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HeM, mo mbi paccMaTpHBaeM b aaHHOM cnyqae tojibko o^hh MoaeJibHbiii npH3HaK - 
(J)OpMy THaTOCOMbl). B TO JKe BpeMH (J)OpMa THaTOCOMbl I. ricinus HaCTOJIbKO 6jIH3Ka 
k TaKOBOH y I. laguri h I. redikorzevi , KOTopbie no 3TOMy npH3HaKy npaienmecKH 
He pa3JiHqHMbi, mo bjihhhhc BHyTpHBHjjOBOH H3MeHqHBOCTH MoxceT 6biTb cymecr- 
BeHHblM. 

HarjiH^Ho 3to mojkho noKa3aTb Ha npHMepe H3yqeHHbix bhuob Dermacentor. 
y B3pOCJIbIX 0C06eil H3MeHqHBOCTb (J)OpMbI THaTOCOMbl CKJiaflbIBaeTCH H3 flByX COCTaB- 
JIHIOIIUIx: annOMeTpHqeCKOH H3MeHqHBOCTH H H3MeHqHBOCTH, He3aBHCHMOH OT pa3Me- 
poB oco6eH (Bojiiiht, IlaBJiHHOB, 1995). Kaacflan H3 3thx cocTaBJinioiimx y pa3Hbix 
BHflOB CBH3aHa C pa3HbIMH TO^KaMH, OnHCblBaKmtflMH (J)OpMy THaTOCOMbl. B HaCTOHmeil 
pa6oTe noKa3aHO, mo B3pocjibie oco6h D. marginatus h D. silvarum BHyTpH Kaxcuoro 
nona OTHHqaioTCH hjihhoh 3y6ua Ha II mieHHKe najibn h (J)opMoii JiaTepanbHoro icpan 
ocHOBaHHH raaTocoMbi, t. e. hmchho TeMH npH3HaKaMH, KOTopbie HaHSonee noflBep- 
HCeHbl aJIJIOMeTpHqeCKOH H3MeHqHBOCTH (BoJIHHT, IlaBJiHHOB, 1995). TaK KaK B flaHHOH 
pa6oTe HaMH 6biJiH npoaHaJiH3HpoBaHbi TOJibKo oco6h 6jih3Khx pa3MepoB hjih Toro, 
mo6bI HCKHIOqHTb BJIHHHHe aJIJIOMeTpHqeCKOH H3MeHqHBOCTH, CXOflCTBO (J)OpMbI THaTO- 
coMbi y D. marginatus h D . silvarum , oqeBHjuio, noKa3bmaeT cJia6yio cieneHb junj^epeH- 
UHaUHH 3THX BHflOB no flaHHOMy npH3HaKy. CoOTBeTCTBeHHO 3a C^eT H3MeHqHBOCTH, 
CBH3aHHOH c pa3MepaMH oco6eH b pa3Hopo,UHbix Bbi6opKax, TeM 6onee MoryT HHBeJiH* 
poBaTbcn pa3HHqHH no <J>opMe rHaiocoMbi Meatfly b3pocjihmh D. silvarum h D. margi¬ 
natus. Ha npeHMarHHaJibHbix $a3ax 3th BHflbi pa3fleJieHbi 3HaqHTejibHbiM xnaTycoM, 
nOSTOMy BJIHHHHe BHyTpHBHflOBOH H3MeHqHBOCTH He MOXCd nOBJIHHTb Ha CTeneHb 
pa3JIHqHH (J)OpMbI THaTOCOMbl. 

HTaK, H3 nojiyqeHHbix flaHHbix cneflyei, mo y H3yqeHHbix bhaob HKcoflOBbix 
KJiemeii CTeneHb MeacBHflOBbix pa3JiHqHH (JjopMbi rHaiocoMbi pa3JiHqHa Ha pa3Hbix 
<J)a3ax oHToreHe3a, mo noflTBepatflaeT TeopHio TpaHacaHa (1947) o caMocTomejibHOM 
xapaKTepe Mop^oJionmecKOH sbojuoijhh OTfleJibHbix $a3, a y HKcoflOBbix KJiemeii, 
BepOHTHO, H pa3HbIX nOJIOB. 
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APPLICATION OF THE METHODS OF A GEOMETRICAL MORPHOMETRICS 
TO THE IXODID TICKS (IXODIDAE) TAXONOMY 


O. V. Voltzit, I. Ya. Pavlinov 
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SUMMARY 


It is shown that morphological characters, such as a form of gnathosoma, usually considered as quali¬ 
tative one, may be properly analyzed on a quantitative basis by means of the geometrical morphometric 
methods. In particular, an extraction of relative warps (RW) from a shape variation using TPSRW compu¬ 
ter program makes it possible to run standard statistical procedures over matrices of RW values. This 
approach is demonstrated by the analysis of gnathosoma shape differences in 4 Ixodes species and 3 Der- 
macentor species, with a discriminant analysis being employed as a statistical routine. It is shown that 
differences among I. persulcatus and I. ricinus are statistically significant (by F-criterium) in all ontogene¬ 
tic phases, while in the case of /. laguri and L redikorzevi this is true only for the larval phase. Magnitudes 
of the gnathosoma shape variation among species (by F criterium) are similar within both Ixodes (s. str.) 
and Serdjukovia subgenera. The differences among subgenera of the genus Dermacentor are more signi¬ 
ficant. 


301 



